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EXPLODING WIRES, by Frederick D. Ben- 
nett; May, page 102. 

FIBRINOGEN, THE CLOTTING OF, by Kolo- 
man Laki; March, page 60. 

FISHES, THE SCHOOLING OF, by Evelyn 
Shaw; June, page 128. 

“FLOATERS” IN THE EYE, by Harvey E. 
White and Paul Levatin; June, page 
119. 

FRUIT FLY, FRACTIONATING THE, by Ernst 
Hadorn; April, page 100. 

GAME THEORY, THE USE AND MISUSE OF, 
by Anatol Rapoport; December, page 
108. 

GAMMA RAY ASTRONOMY, by William L. 
Kraushaar and George W. Clark; 
May. page 52. 

GENE, THE FINE STRUCTURE OF THE, by 
Seymour Benzer; January, page 70. 

GENETIC CODE, THE, by F. H. C. Crick; 
October, page 66. 

GOGGLES, EXPERIMENTS WITH, by Ivo 
Kohler; May, page 62. 

HEART CELLS IN VITRO, by Isaac Harary; 
May, page 141. 

HYPERNUCLEI, by V. L. Telegdi; Janu- 
ary, page 50. 

INCLUSION COMPOUNDS, by John F. 
Brown, Jr.; July, page 82. 

ISHANGO, by Jean de Heinzelin; June, 
page 105. 

KININS, by H. O. J. Collier; August, 
page 111. 

LOVEBIRDS, THE BEHAVIOR OF, by William 
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CHEMICAL 
ENGINEERS 


Staff positions are available 
in the Chemical Engineering 
Division of Argonne National 
Laboratory for Chemical 
Engineers who are interested 
in long-range problems of re- 
search and development in a 
number of challenging areas. 
Current openings are in pro- 
grams associated with the 
preparation of high tempera- 
ture materials and with the 
development of processes for 
repurification of reactor fuels. 
Projects underway involve 
work in molten metal, molten 
salt, and fluidized bed sys- 
tems. The projects are fre- 
quently carried to a plant scale 
of development and utilize 
nearly all aspects of chemical 
engineering education. 
These positions may be 
filled with people having M.S. 
or Ph.D. Degrees and with 
experience backgrounds 
ranging from recent gradu- 
ates to senior-level personnel. 
Abilities to originate ideas, 
initiate and execute research, 
and to communicate both 
verbally and in writing will 
receive special attention. 


Argonne is located about 25 
miles from the heart of 
Chicago. It is a center for the 
nation’s atomic energy re- 
search and offers a stimulating 
environment as well as high 
calibre professional associates, 
excellent benefits, and attrac- 
tive salaries. 


_Angonne 


( NATIONAL LABORATORY 


Operated by the University of Chicago under 
contract with the United States Atomic Energy Commission 
Direct inquiries to: 
Professional Placement, k-1 
9700 South Cass Avenue 
Argonne, Illinois 


EQUAL OPPORTUNITY 
EMPLOYER 





C. Dilger; January, page 88. 

LUNGS, SURFACE TENSION IN THE, by John 
A. Clements; December, page 120. 
LYSENKO AFFAIR, THE, by David Jorav- 

sky; November, page 41. 

MALARIA, by Carlos A. Alvarado and 
L. J. Bruce-Chwatt; May, page 86. 

MANTLE, THE PLASTIC LAYER OF THE 
EARTH’S, by Don L. Anderson; July, 
page 52. 

MATERIALS, TWO-PHASE, by Games Slay- 

| ter; January, page 124. 

| MESSENGER RNA, by Jerard Hurwitz and 

| J.J. Furth; February, page 41. 

| MICROPALEONTOLOGY, by David B. Eric- 

son and Goesta Wollin; July, page 96. 
| MONEY, RED-FEATHER, by William Dav- 
enport; March, page 94. 

MONKEYS, SOCIAL DEPRIVATION IN, by 
Harry F. and Margaret Kuenne Har- 
low; November, page 136. 

MOON ILLUSION, THE, by Lloyd Kauf- 
man and Irvin Rock; July, page 120. 

NEUTRINO ASTRONOMY, by Philip Morri- 
son; August, page 90. 

NEUTRON RADIOGRAPHY, by Harold Ber- 
ger; November, page 107. 

NUCLEIC ACID, ULTRAVIOLET RADIATION 
AND, by R. A. Deering; December, 
page 135. 

PARADOX, by W. V. Quine; April, page 
84. 

PERCEPTION, AFTEREFFECTS IN, by W. C. 
H. Prentice; January, page 44. 

PERCEPTION OF SPEECH, ATTENTION AND 
THE, by Donald E. Broadbent; April, 
page 143. 

PHOTOSYNTHESIS, THE PATH OF CARBON IN, 
by J. A. Bassham; June, page 88. 

PLEIADES, THE, by D. Nelson Limber; 
November, page 58. 

POPULATION DENSITY AND SOCIAL PATH- 
oLocy, by John B. Calhoun; Febru- 
ary, page 139. 

RADIO GALAXIES, by D. S. Heeschen; 
March, page 41. 

SCHIZOPHRENIA, by Don D. Jackson; 
August, page 65. 

SEISMIC SHOOTING AT SEA, by Maurice 
Ewing and Leonard Engel; May, 
page 116. 

SEMICONDUCTOR PARTICLE-DETECTORS, by 
Olexa-Myron Bilaniuk; October, 
page 78. 

SHARKS, THE BEHAVIOR OF, by Perry W. 
Gilbert; July, page 60. 

SHELTER-CENTERED SOCIETY, THE, by Ar- 
thur I. Waskow; May, page 46. 

SMOKING, THE EFFECTS OF, by E. Cuyler 
Hammond; July, page 39. 








SONIC BOOM, by Herbert A. Wilson, Jr.; 
January, page 36. 

SPARK CHAMBER, THE, by Gerard K. 
O’Neill; August, page 36. 

STARS, EXPLODING, by Robert P. Kraft; 
April, page 54. 

SUPERCONDUCTING MAGNETS, by J. E. 
Kunzler and Morris Tanenbaum; 
June, page 60. 

SURGICAL STAPLING, by R. F. Mallina, 
Theodore R. Miller, Philip Cooper 
and Stanley G. Christie; October; 
page 48. 

TELEPHONE SWITCHING, by H. S. Feder 
and A. E. Spencer; July, page 132. 
THALIDOMIDE SYNDROME, THE, by Helen 

B. Taussig; August, page 29. 

THYMUS GLAND, THE, by Sir Macfarlane 
Burnet; November, page 50. 

TRANSLATION, COMPUTER PROGRAMS FOR, 


by Victor H. Yngve; June, page 68. 
UNDERGROUND EXPLOSIONS, THE DETEC- 
TION OF, by L. Don Leet; June, page 
55. 
VACUUM, ULTRAHIGH, by H. A. Steinherz 
and P. A. Redhead; March, page 78. 
VIOLINS, THE PHYSICS OF, by Carleen 
Maley Hutchins; November, page 78. 
VISUAL PIGMENTS IN MAN, by W. A. H. 
Rushton; November, page 120. 
WEAR, by Ernest Rabinowicz; Febru- 
ary, page 127. 


MATHEMATICAL GAMES 


Checkerboards, Some puzzles based on, 
and answers to last month’s prob- 
lems; November, page 151. 

Game-learning machine and then teach 
it to play and win, How to build a; 
March, page 138. 

Hyperspace at the Church of the 
Fourth Dimension, An adventure in; 
January, page 136. 

Magicians, A variety of diverting tricks 
collected at a fictitious convention of: 
August, page 120. 

Numbers, logic and probabilities, A 
collection of puzzles involving; Oc- 
tober, page 130. 

Problems, A clutch of diverting, and 
the answers to those of last month; 
February, page 150. 

Solitaire and some variations and 
transformations, The game of: June, 
page 156. 

Spiral and how to construct them, 
About three types of; April, page 154. 

String play, Some simple tricks and 
manipulations from the ancient lore 
of; December, page 146. 

Symmetry and asymmetry and the 
strange world of upside-down art: 
May, page 156. 

Tests that show whether a large num- 
ber can be divided by a number from 
2 to 12; September, page 232. 

Two dimensions, Fiction about life in; 
July, page 144. 


THE AMATEUR SCIENTIST 


Aquariums for organisms that live in 
the ocean, How to build and main- 
tain; November, page 169. 

Crystallization in solutions frozen on a 
mercury surface, An apparatus for 
studying; December, page 161. 

Electronic tubes and circuits, How 
streams of water can be used to cre- 
ate analogues of; August, page 128. 

Electrophoresis, Analysis of blood- 
serum proteins by means of zone: 
June, page 171. 

Liquids and build a sensitive exposure 
meter, How to study the diffusion of: 
May, page 171. 

Mineralization, Growing crystals in 
silica gel mimics natural; March, 
page 155. 

Plant-growth inhibitor and a report on 
a fixed-eyepiece telescope, Experi- 
ments with a; April, page 167. 

Polarograph, a sensitive instrument for 
making chemical analyses, How to 
build a; September, page 247. 

Radio telescopes that were made by 
amateurs, About two; February, page 
163. 

Refractivity of a crystal, How an elec- 
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tric field can modulate light by 
changing the; July, page 156. 

Ripple tank to examine wave phe- 
nomena, How to make a; October, 
page 144. 

Water flea and investigate other bio- 
electric effects, How to make an elec- 
trocardiogram of a; January, page 
145. 


BOOKS 


African Genesis, by Robert Ardrey. 
Reviewed by Marshall D. Sahlins; 
July, page 169. 

Amaldi, Edoardo, Enrico Persico, Fran- 
co Rasetti and Emilio Segre. Enrico 
Fermi: Collected Papers (Note e 
Memorie). Volume I: Italy, 1921- 





1938. Reviewed by Enrico Persico; | 


November, page 181. 

Anderson, Oscar E., Jr.,and Richard G. 
Hewlett. The New World, 1939/ 
1946. Reviewed by James R. New- 
man; August, page 141. 

Architecture and the Esthetics of Plen- 
ty, by James Marston Fitch. Re- 
viewed by Serge Chermayeff; June, 
page 183. 

Ardrey, Robert. African Genesis. Re- 
viewed by Marshall D. Sahlins; July, 
page 169. 

Beckenbach, Edwin, and Richard Bell- 
man. An Introduction to Inequali- 
ties. Reviewed by Morris Kline; 
January, page 157. 

Bellman, Richard, and Edwin Becken- 
bach. An Introduction to Inequali- 
ties. Reviewed by Morris Kline; 
January, page 157. 

Carson, Rachel. Silent Spring. Re- 
viewed by LaMont C. Cole; Decem- 
ber, page 173. 

Children of Sanchez, The: Autobiogra- 
phy of a Mexican Family, by Oscar 
Lewis. Reviewed by Robert W. 
White; March, page 165. 

Contest Problem Book, The, by Charles 
T. Salkind. Reviewed by Morris 
Kline; January, page 157. 

Davis, Philip J. The Lore of Large 
Numbers. Reviewed by Morris Kline; 
January, page 157. 

Dobzhansky, Theodosius. Mankind 
Evolving: The Evolution of the Hu- 
man Species. Reviewed by Sir Gavin 
de Beer; September, page 265. 

Enrico Fermi: Collected Papers (Note e 
Memorie). Volume I: Italy, 1921- 
1938. Edited by Edoardo Amaldi, 
Enrico Persico, Franco Rasetti and 
Emilio Segre. Reviewed by Enrico 
Persico; November, page 181. 

Fitch, James Marston. Architecture 
and the Esthetics of Plenty. Re- 
viewed by Serge Chermayeff; June, 
page 183. 

Fromm, Erich. May Man Prevail? Re- 
viewed by James R. Newman; Feb- 
ruary, page 177. 

Geometric Inequalities, by Nicholas D. 
Kazarinoff. Reviewed by Morris 
Kline; January, page 157. 

Groves, Leslie R. Now It Can Be Told. 
Reviewed by James R. Newman; 
August, page 141. 

Has Man a Future? by Bertrand Rus- 
sell. Reviewed by James R. Newman; 
February, page 177. 

Hewlett, Richard G., and Oscar E. An- 





FOR CHRISTMAS 
AND ALL 
OF 


1963 





For Christmas and all of 1963, you couldn’t choose a 
more perfect gift for your friends and associates than a subscrip- 
tion to SCIENTIFIC AMERICAN. Whether they are technical 
executives in industry, engineers, scientists, students, or interested 
laymen, they will be enjoying their issues and thanking you for 
them long after most people have forgotten other gifts. 


Take advantage of the low gift rates by sending your gift list today. 
If you indicate, each of your friends will receive an attractive 
Christmas Card to inform him of your thoughtful gift. 


P.S. If you are not now a subscriber, this is a timely opportunity 
for you to take advantage of this Christmas subscription offer. 





Special Christmas Gift Rates: 


Your own subscription or first gift $6. 
Each additional subscription 5. 


“7 
| 

00 | 

00 


| 





SCIENTIFIC 
AMERICAN 





Please the following Gift Subscriptions to 



































To 
Aue i Also enter or extend 
my own subscription 
STREET ADORESS, CITY, ZONE, STATE for a year as part 
of this order. 
TITLE, BUSINESS CONNECTION Sickeend le 
nc 
From CL 
a 
GIFT CARD TO READ subscriptions 
To [-] Bill me tater. 
NAME 
MULTIPLE GIFT PRICES APPLY 
STREET ADDRESS, CITY, ZONE, STATE i prrcegren cid enigeigiarran pon 
TIME. 
TITLE, BUSINESS CONNECTION 
THE ABOVE RATES APPLY 
From THROUGHOUT THE WORLD. 
U.K. SUBSCRIBERS MAY REMIT 
AEE CARE TS AAAS IN SHILLINGS, SEE PAGE. 
YOUR NAME 
YOUR ADDRESS 
STREET ADDRESS, CITY, ZONE, STATE 12-2 


415 MADISON AVENUE SCIENTIFIC NEW YORK 17, N.Y. 
AMERICAN 


189 





lo preserve 
your copies 
of 


SCIENTIFIC 
AMERICAN 


€ A choice of handsome and durable li- 
brary files—or binders—for your copies of 
SCIENTIFIC AMERICAN. 

Both styles bound in dark green library 
fabric stamped in gold leaf. 

Files—and binders—prepacked for sale in 
pairs only. 

Index for entire year in December issue.* 











FILES 
Hold 6 issues in each. 

Single copies easily accessible. 

Price: $3.00 for each pair (U.S.A. only). 
Address your order, enclosing check or 
money order, to: Department 6F 


BINDERS 

Hold 6 issues in each. 

Copies open flat. 

Price: $4.00 for each pair (U.S.A. only). 
Address your order, enclosing check or 
money order, to: Department 6B 


New York City residents please add 3% Sales Tax 


*Supply of back copies of SCIENTIFIC AMERICAN 
is limited. To replace missing copies, mail re- 
quest with your order for files or binders, 


SCIENTIFIC AMERICAN 
415 Madison Ave., New York 17, N.Y. 


190 


| Sawyer, WwW. W. 








derson, Jr. The New World, 1939/ 
1946. Reviewed by James R. New- 
man; August, page 141. 

Introduction to Inequalities, An, by 
Edwin Beckenbach and _ Richard 
Bellman. Reviewed by Morris Kline; 
January, page 157. 

Kazarinoff, Nicholas D. Geometric 
Inequalities. Reviewed by Morris 
Kline; January, page 157. 

Legacy of Hiroshima, The, by Edward 
Teller with Allen Brown. Reviewed 
by Albert Szent-Gyorgyi; May, page 
185. 

Lewis, Oscar. The Children of San- 
chez: Autobiography of a Mexican 
Family. Reviewed by Robert W. 
White; March, page 165. 

Lore of Large Numbers, The, by Philip 
J. Davis. Reviewed by Morris Kline; 
January, page 157. 

Mankind Evolving: The Evolution of 
the Human Species, by Theodosius 
Dobzhansky. Reviewed by Sir Gavin 
de Beer; September, page 265. 

May Man Prevail? by Erich Fromm. 
Reviewed by James R. Newman; 
February, page 177. 

Mental Health in the Metropolis: The 
Midtown Manhattan Study, Volume 
I, by Leo Srole, Thomas S. Langner, 
Stanley T. Michael, Marvin K. Opler 
and Thomas A. C. Rennie. Reviewed 
by Ernest M. Gruenberg; October, 
page 159. 

Natural Philosophy of Time, The, by 
G. J. Whitrow. Reviewed by Max 
Black; April, page 179. 

New World, The, 1939/1946, by Richard 
G. Hewlett and Oscar E. Anderson, 
Jr. Reviewed by James R. Newman; 
August, page 141. 

Niven, Ivan. Numbers: 
Irrational. Reviewed by 
Kline; January, page 157. 

Now It Can Be Told, by Leslie R. 
Groves. Reviewed by James R. New- 
man; August, page 141. 

Numbers: Rational and Irrational, by 
Ivan Niven. Reviewed by 
Kline; January, page 157. 

Russell, Bertrand. Has Man a Fu- 
ture? Reviewed by James R. New- 
man; February, page 177. 

Salkind,CharlesT. The Contest Prob- 
lem Book. Reviewed by Morris Kline; 
January, page 157. 

What Is Calculus 
About? Reviewed by Morris Kline; 
January, page 157. 

Silent Spring. by Rachel Carson. Re- 
viewed by LaMont C. Cole; Decem- 
ber, page 173. 

Srole, Leo, Thomas S. Langner, Stanley 
T. Michael, Marvin K. Opler and 
Thomas A.C. Rennie. Mental Health 
in the Metropolis: The Midtown 
Manhattan Study, Volume I. Re- 
viewed by Ernest M. Gruenberg 
October, page 159. 

Teller, Edward, with Allen Brown. 
The Legacy of Hiroshima. Reviewed 
by Albert Szent-Gyorgyi; May, page 
185. 

What Is Caiculus About? by W. W. 
Sawyer. Reviewed by Morris Kline; 
January, page 157. 

Whitrow, G. J. The Natural Philoso- 
phy of Time. Reviewed by Max 
Black; April, page 179. 
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